Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.002 Å; R factor = 0.037; wR factor = 0.111; data-to-parameter ratio = 14.0.
Related literature
For the biological properties of piperazine compounds, see: Foroumadi et al. (2007) ; Upadhayaya et al. (2004) ; Chen et al. (2006) ; Cunico et al. (2009) ; Smits et al. (2008) ; Becker et al. (2006) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). 
Data collection: APEX2 (Bruker, 2008 ); cell refinement: SAINT (Bruker, 2008) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 2012) and PLATON (Spek, 2009) ; software used to prepare material for publication: SHELXL97 and PLATON (Spek, 2009 (Foroumadi et al., 2007) , antifungal (Upadhayaya et al., 2004) , anticancer , antiparasitic (Cunico et al., 2009) , antihistamin (Smits et al., 2008) , and antidepressive activities (Becker et al., 2006) have been found to contain this versatile core. In view of these important properties, we have undertaken the X-ray diffraction study of the title compound.
In the title adduct, C 6 H 5 N 1 O 3 , 0.5(C 4 H 10 N 2 ), the piperazine ring (N2/C7/C8/N2a/C7a/C8a) possesses inversion symmetry. It adopts a chair conformation and its mean plane makes a dihedral angle of 65.45 (7)° with the 4-nitrophenol ring (C1-C6).
In the crystal, the piperazine ring is linked to two 4-nitrophenol molecules via O-H···N hydrogen bonds (Table 1 and Fig   2) . The molecules are also linked via bifurcated N-H···O/O hydrogen bonds, involving the NO 2 O atoms, forming a twodimensional network lying parallel to (102). These networks are linked via C-H···O hydrogen bonds forming a threedimensional structure (Table 1) .
Piperazine 4-nitrophenol was synthesized by mixing an equimolar mixture (1:1) of anhydrous piperazine and 4-nitrophenol in methanol. The resultant solution was stirred magnetically at room temperature and filtered into a clean beaker.
The filtrate was kept in a constant temperature bath at 308 K. Yellow block-like crystals suitable for x-ray diffraction were harvested from the solution within a day.
Refinement
The OH and C-bound H atoms were positioned geometrically and refined using a riding model: O-H = 0.82 Å, C-H = 0.93 and 0.97 Å for aryl and methylene H-atoms, respectively, with U iso (H) = 1.5U eq (O) and = 1.2U eq (C,N).
Computing details
Data collection: APEX2 (Bruker, 2008 ); cell refinement: SAINT (Bruker, 2008) ; data reduction: SAINT (Bruker, 2008);  program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 2012) and PLATON (Spek, 2009) ; software used to prepare material for publication: SHELXL97 (Sheldrick, 2008) and PLATON (Spek, 2009 The molecular structure of the title compound, with atom labelling. Displacement ellipsoids are drawn at the 30% probability level (symmetry code: (a) = -x+2, -y, -z+1).
Figure 2
The crystal packing of the title compound viewed along the a axis. The N-H···O, O-H···N and C-H···O hydrogen bonds are shown as dashed lines; see Table 1 Extinction coefficient: 0.022 (4)
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 
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